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Learning Unit Planning Guide

Grade Level/Subject 

	CP Physics: Grade 11



Content Map of Learning Unit

Unit Concept/Topic

	Concepts to be learned: Interaction

Topics to be learned: (underline topic for acquisition lesson)

1.  Linear Motion (time, Velocity, acceleration)

2. Forces

3. Projectile  Motion




Unit GPS/QCCs (include GA DOE reference number)

	SP1: Students will analyze the relationships between force, mass, gravity, and the motion of objects.




Clarifying Objectives for Entire Unit

	1. Student will understand :
· How mass and acceleration work to produce force

· How acceleration is affected by friction

· How to solve a projectile motion problem

2. Student will know 
· Mass, velocity, acceleration, forces, Newton’s  laws

3. Student will be able to 
· Calculate how far a ball can be thrown given a particular speed and angle at which it is released.

· Calculate the force at which a beam must be able to support a ceiling with a given dimension and weight.

· Know which direction the forces are pulling while spinning a yo-yo in circles.





Unit Essential Questions 

(These should generate student interest; not just restate the GPS)

	What is the optimal angle at which to hit a baseball in order to knock it out of the park?






Concept Map for Unit


How are topics related
?


	(Copy and paste from PowerPoint, Inspiration, Spreadsheet, etc.)
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Authentic Assessment for Unit

Examples
(Assesses GPS)

	You are the best long-jumper on the track team and you want to see if there is any room for improvement in the length of your jump for the meet next week.  What are the physical and environmental factors that will affect the length of your jump?  Taking into account that your strength won’t change in only one week, what is one way in which you might be able to improve your jump.  Explain why and how this might affect your jumping distance.

Requirements: 

· Must have at least 5 physical and/or environmental factors.  1 pt ex credit for each  additional factor.

· Each factor must be either BOLDED or UNDERLINED.  
· Must write in complete sentences in paragraph form.
· Answer second question in a new paragraph.





Rubric for Authentic Assessment

http://rubistar.4teachers.org/index.php
	CATEGORY 
	5 - Above Standards 
	4 - Meets Standards 
	3 - Approaching Standards 
	2 - Below Standards 
	1-Way below standards 

	Grammar & Spelling 
	Author makes no errors in grammar or spelling that distract the reader from the content. (5 pts max) 
	Author makes 1-2 errors in grammar or spelling that distract the reader from the content. 
	Author makes 3-4 errors in grammar or spelling that distract the reader from the content. 
	Author makes more than 4 errors in grammar or spelling that distract the reader from the content. 
	Is this English? 

	Capitalization & Punctuation 
	Author makes no errors in capitalization or punctuation, so the essay is exceptionally easy to read. (5 pts max) 
	Author makes 1-2 errors in capitalization or punctuation, but the essay is still easy to read. 
	Author makes a few errors in capitalization and/or punctuation that catch the reader's attention and interrupt the flow. 
	Author makes several errors in capitalization and/or punctuation that catch the reader's attention and interrupt the flow. 
	Author did not write in paragraph form. 

	Position--Part 1 
	At least 5 physical and/or environmental factors are named. 
	4 physical and/or environmental factors are named. 
	3 physical and/or environmental factors are named. 
	2 physical and/or environmental factors are named. 
	Only 1 physical or environmental factors is named. 

	Explaination--Part 1 
	All 5 physical and/or environmental factors are explained. (1 pt ex credit for each additional factor, if it is explained.) 
	4 physical and/or environmental factors are explained. 
	3 physical and/or environmental factors are explained. 
	2 physical and/or environmental factors are explained. 
	Only 1 physical and/or environmental factors is explained. 

	Position--Part 2 
	From a physics standpoint, student comes up with a feasible way (other than increasing strength) to increase the distance of their long jump. This question is answered in a separate paragraph. 
	From a physics standpoint, student comes up with a feasible way (other than increasing strength) to increase the distance of their long jump. However, this question is NOT answered in a separate paragraph (-5 pt). 
	  
	  
	Student does not come up with a reason. 

	Explanation--Part 2 
	Student clearly explains why and how their change will work. Supporting evidence is necessary. 
	Student explains somewhat clearly why and how their change will work, but some evidence is lacking. 
	Student attempts to explain why and how their change will work, however, the answer is difficult to comprehend and is only partly right. 
	Student attempts to explain why and how their change will work, however, it is completely wrong. 
	Student does explain why or how their change will work. 


Assessments for Unit

(Should be frequent and varied)

	Include Formative & Summative Assessments (these are given in addition to the authentic assessment)

1.  If a car is traveling at 54 mph and sees a stop sign 60 ft in front of him, what is its deceleration (assuming he applies his breaks at 60 ft and comes into a complete stop at the sign)? (SUMMATIVE)

2.  Does a ball have positive acceleration or negative acceleration when it is thrown straight up into the air?  What about on its way down?  What is its acceleration (positive  or negative) if it is thrown straight down? (FORMATIVE)

3.  Label the following diagram to show the forces acting upon this block on the ramp:


[image: image2](SUMMATIVE)

4.  Can an object have zero velocity if it is mid-air? (FORMATIVE)

5.  Is a car accelerating when you use cruise-control?  (FORMATIVE)

6. Solve a circular motion problem pertaining to a trapeze artist.  (SUMMATIVE)





Launch Activity for Unit

(For entire unit)

How will you create interest? How will you link knowledge?

	Give each of the students a clip of Velcro.  At the beginning of class, ask them to pull the Velcro along itself and demonstrate how it is hard to do at first, but once it starts moving, it is easy.  This links to the fact that once you overcome the frictional force (determined by the coefficient of friction of the Velcro), equilibrium is established (when pull at constant velocity thereafter) and the pull is easy.





Acquisition Lesson Plan

Teaching of Base Knowledge and Skills

	Subject/Grade level

CP Physics: Grade 11

	GPS

SP1c: Compare graphically and algebraically the relationships among position, velocity, acceleration, and time.

	Clarified Objective: (for this lesson only)

Know: Velocity, Position, Acceleration, Distance, Time

Understand: How the above 5 terms relate to each other.  Explain what is happening with words and graphs.

Be able to: Solve word problems pertaining to the above 5 terms.  Graph dist v. time, Vel v. time, and  Accel v. time.



	Key Vocabulary: Acceleration and Previewing

Position

Time

Velocity

Distance

Acceleration

Speed



	Essential Question (not the same as unit EQ):  

When sucking fluid through a straw, what is the average velocity of the fluid within the straw from the bottom of the straw to the top of the straw?  What measurable information do you need to solve this problem?

Assume that the straw is 10 cm long and it takes .2 seconds to travel to the top.  Now solve this problem.

Now, assuming the initial velocity of the fluid is zero cm/s, find the acceleration of the fluid through the straw.




	Activating Strategy: Assess Prior Knowledge (List strategy name and describe content)

Think, Pair, Share: 
Think about situations where acceleration occurs.  What do you know about acceleration (ie what does it do)?  Get with a partner and discuss/come up with new ideas.  Prepare to share your ideas with the class.  





	Distributed Guided Practice/Cognitive Strategies: (More than one strategy—include details and TWO graphic organizers)

· 10 min Teach/Demonstrate Skill: Use think-pair-share strategy to get students thinking about acceleration.  Explain the different equations using the white board to teach.  Do a practice problem on board for each equation.

· 5 min Student practice with teacher monitoring: Ask the students to individually fill out the CAUSE/EFFECT T-CHART given below.  I will walk through the class if the students have any questions while they are doing it.

· 5-10 min Check/recheck/demonstrate skill: Fill out the T-CHART as a class to clarify any questions students had.   Introduce the students to applying acceleration problems to real-life, using word problems.  Walk through 2 or 3 problems with the students, making sure to ask them questions like “What information do you need to solve this problem?  Why?”

· 10 min Student practice with Teacher monitoring: Have class divide into small groups.  Give them each a different acceleration problem and have them solve it using the “FOUR EVENT SEQUENCE CHART.”  One person from each group should write their answer on a designated space on the white board when they are finished.  I will walk through the class and see monitor their progress.

· 5 min Check/Reteach: Go over each problem that students have written on the board.  Explain why the solutions are either right or wrong.  Ask students in the class if they can identify the flaws in the solutions (if any).

· 15 min Student practice with teacher monitoring
: Give students more  difficult problems to complete on their own.  They will be allowed to consult their neighbor or me if they have  trouble.  They can complete 
Graphic Organizers Used:

1. Kinematics compare/contrast T-chart.

2. Equation-solver event sequence chart
.  Used for solving a word problem using acceleration.  Each step of the equation goes in a different box. Sometimes might need to use a chart with more boxes.  A  four-box diagram is used now to emphasize that a simple problem should be given initially.

(SEE AT BOTTOM OF SECTION)

(Insert two or more completed graphic organizers below)

	Questions (At least 4-based on Bloom’s Taxonomy)

1.  Knowledge: What equations have we learned that allow us to calculate acceleration?

2.  Comprehension: Show me with your finger what happens when an object is moving and is undergoing acceleration and when it is not undergoing acceleration.

3.  Application: Sketch acceleration v. time and velocity v. time graph when an object is constantly accelerating. (in general/ w/out numbers)

4. Analysis: Give students two acceleration problems to solve: one in the horizontal direction (ie a car problem) and one in the vertical direction (ie dropping a ball). 



	Summarizing (Include name of strategy and sample answers)

Use “Final Countdown Activity Sheet” to reflect on what you have learned about acceleration.

1. Ask students to individually reflect over what they have learned about the topic being reviewed. 

2. Using the Final Countdown worksheet, have students write the three most important things they learned about the topic (acceleration).

· Acceleration causes velocity to increase at a constant rate
· Gravity is a specific type of acceleration—on Earth it is 9.8m/s^2
· Deceleration is negative acceleration and causes moving objects to slow down.
3. On the second tier of the Final Countdown, have students write two questions they still have about the topic. These should be questions that they expect to get answers to; likewise, questions they will get answers to. 

· What causes an object to stop accelerating?
· Is gravity different on different planets?
4. Finally, on the top tier of the Final Countdown, have students write one way in which what they have learned relates or connects to material previously learned. 

· Acceleration is a function of velocity over a period of time.



Two Graphic Organizers (Cognitive) for Acquisition Lesson

http://gotoscience.com/Graphic_Organizers.html
**See following  pages**

TOPIC: _Kinematics T-Chart_______________________

Name:




_________________ Date:





Cause





Effect


1. Increase acceleration



1. Velocity _______

2. Decrease acceleration



2. Velocity _______

3. Drop ball from roof of building

3. Acceleration is ___, causing speed to ___.

4. …





4. …

FOUR EVENT SEQUENCE

Name:




________________ Date:




1.





   2.


3.






4. 

Extending/Refining Lesson Plan

(Strategies listed below table)


	Essential Question: (specific to this lesson)

The moon’s gravity is one-sixth of the Earth’s gravity.  When throwing a ball at an angle of 45-deg as hard as you can, the ball will travel a distance of 75-meters in 4.5 seconds.  Knowing this, how far will you be able to throw the ball on the moon?



	Clarified Objective: 

Know: Vector components, and how they relate to velocity, position, time, acceleration, and distance; projectile motion.

Understand: How an object moves in both the x- and y-direction.  

Be able to: Solve projectile  motion problems and explain in words what is  happening to the object being projected.

	Mini-lesson/Task:

Throw a ball straight up in the air and ask students what kind of acceleration is being applied to the ball.  Discuss how gravity is the only acceleration acting on the ball.  Now throw the ball straight forward and ask students the same question.  Discuss how gravity is still the only acceleration acting on the ball.  

Teach the students how to split a projectile motion problem into two components. Be sure to explain how to calculate components using sin, cos, and  tan.   Do some simple example  problems with them.  Hand out “Velocity Component Options” graphic organizer and have students fill it out during the note-taking process.  Give them a few problems to work on their own, and take volunteers to show their answer on the board.  Review problems as a class.

Give the students the “Component Comparison” worksheet  and complete two of the problems as a class.  They should finish the rest for homework.



	Extending/Refining Teaching Strategies:(Include TWO graphic organizers for extending refining strategies)

Velocity Component Options worksheet (see below): This helps students categorize the presence or absence of initial velocity in both components.  If velocity does occur, it shows students when it is  positive and when it is negative.  

Component comparison worksheet (see below): This  not only allows students to learn how to solve the problem from all angles, it also allows them to be creative (make up their own scenarios) and interpret data to apply it to a real-life situation of their choice.



	Questions (Based on Bloom’s Taxonomy; high level)
1.  Knowledge: Given a triangle labeled with sides a, b and c, write the equations for sin, cos, and tan.

2.  Comprehension: On a diagram tracing the path that a ball has taken, have students identify orally at marked times where acceleration was acting, as well has velocity (this is general, ie: is it increasing?  Decreasing? Constant?)

3.  Application: Sketch the acceleration v. time as well as the velocity v. time graphs for both the x- and y-directions for an object that moves in a parabolic path.

4.  Analysis: Have students interpret a graph of acceleration v. time in both the x- and y-directions and hypothesize what real-life situation was happening to the object.

5. Synthesis: Design an experiment in which you could measure the components of projectile motion.  What  information would you need to collect in order to discover the acceleration and velocity of something?
6. Evaluation: Does a ball hit the ground at a faster speed if it follows a projectile path with a maximum height of 100 m or if it is dropped from a height of 100 m?  Show evidence to support your answer.

	Summarizing Strategy (include description):

EXIT SLIPS:

1. The Exit Slip will be used as an assessment tool, so I will know if the information was  taught correctly and will be able to identify any misunderstandings, and use these misunderstandings for a warm-up the following day.
2. During the last 5-10 minutes of class, tell the students that they need to complete an Exit Slip before they leave class.  The question they will be asked to respond to is “Summarize what you learned in class today and identify up to 3 areas you need  clarification on.”
3. Tell the students to take out a half sheet of paper and complete the assigned  Exit Slip.
4. As students exit the classroom, collect their Exit Slips as a pass out the door. 




Two Graphic Organizers (Extending/Refining) for Lesson
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**The red writing will be absent when given to student.**
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Differentiating Strategies

	· Can differentiate the handouts by filling most of the blanks for the lower-level students

· Can quizzes can be given orally if needed. 

· More simple homework problems can be given to students who are having trouble.

· Can help students complete any task by giving them a step-by-step procedure sheet.

· Can ask some students to explain the problem in words, rather than giving them numbers to work with.




Resources/Materials

	1.  Spring-loaded launchers.

2.  Blocks, sandpaper, ramps

3.  Velcro tape

4.  websites (such as nsta.org)




Learning Unit Assessment

Name: 
	Component
	Distinguished
	Proficient
	Basic
	Unsatisfactory

	Content
	Content is aligned with GPS and is exceptionally clear.  Learning activities directly related to student attainment of standards. Organized around a substantive concept and learning very clearly leads to an understanding of the concept. Objectives are clarified to thoroughly and completely articulate understandings sated as generalizations, knowledge, and skills.
	Generally clear alignment with GPS objectives with most learning activities and assessments directly related to attainment of standards. Content is organized around a concept and is partially developed in the learning activities. Objectives are clarified to partially articulate understandings stated as generalizations, knowledge and skills.
	Lacks clarity in alignment with QCC/GPS objectives and most learning activities and/or the assessments directly related to students’ attainment of the standards Content is organized around a concept but is incomplete in the development of the learning activities. Objectives are clarified to partially articulate understandings stated as generalizations, knowledge and skills 
	Missing key components.

	Essential Question 
	Questions clearly and accurately communicate the learning objectives, provide the central focus, and inspire student interest.
	Questions generally communicate the learning objectives and are only somewhat interesting.
	Questions inaccurately communicate the learning objectives, and are somewhat interesting with little connection to the learning objectives.
	Missing key components.

	Assessment
	The product or performance task is very clearly written to provide the opportunity for completely authentic work and clearly assesses the unit objectives. The scoring rubric thoroughly describes the dimensions, criteria, and levels of quality. Formative assessment used consistently throughout the unit.
	The product or performance task is generally written to provide the opportunity for completely authentic work and partially assesses the unit objectives. The scoring rubric partially describes the dimensions, criteria, and levels of quality. Formative assessment used partially throughout the unit.
	The product or performance task is not written to provide the opportunity for authentic work and occasionally assesses the unit objectives. 
	Missing key components.

	Acquisition Lesson 
	Implements all of the key components: Activating strategies, collaborative pairs, graphic organizers and summarizing strategies.
	Lesson uses most of the key components: Activating strategies, distributed guided practice, collaborative pairs, graphic organizers and summarizing strategies.
	Lesson uses some of the key components or does not use strategies effectively.
	Missing key components.

	Extending/

Refining Lesson 
	Lesson is thoroughly developed, highly engaging, and effectively include higher level thinking skills such as compare/contrast, induction, decision-making, etc. requiring students to demonstrate their knowledge.
	Lesson is substantially developed, generally engaging, and primarily includes higher level thinking skills such as compare/contrast, induction, decision-making, etc. requiring students to demonstrate their knowledge.
	Lesson is partially developed, somewhat engaging, and/or does not use strategies effectively.
	Missing key components.

	Graphic Organizers
	Creatively and effective use of graphic organizers which enable students to comprehend and visualize information. Organizers provide structure for long and short-term memory and produce learning effects that are substantial.
	Effective use of graphic organizers that enable students to comprehend and visualize information. Organizers provide some structure for long and short-term memory.
	Graphic organizers are present, but not effective for increasing student comprehension and/or long-term memory.
	Missing key components.
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